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(54) METHOD AND DEVICE FOR DETECTING 
FOREIGN MATTER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To detect foreign matters 
adhering to the surface of a semiconductor wafer in 
distinction from crystal defects, etc., existing on the 
surface of the semiconductor wafer. 

SOLUTION: A semiconductor wafer 2 is irradiated with a 
laser beam 4 from a laser light source 5, and scattered 
light from the wafer 2 irradiated with the laser beam 4 
are detected by means of a plurality of photodetectors 
6a, 6b, 6c, 6d, 6e, and 6f which are arranged so that 
the angles of elevation to the photodetectors 6a, 6b, 
6c, 6d, 6e, and 6f from the irradiating point 4a of the 
laser beam 4 on the surface of the wafer 2 may become 
different from each other. Then, the intensity 
distribution of the scattered light is acquired by 
comparing the intensities of the scattered light 
detected by means of the detectors 6a, 6b, 6c, 6d, 6e, 
and 6f with each other. 
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(54) [&W©£ffc] ftfcrfftHfetrjfc, iJit/SftrtfttbKfS 

(57) [Sim 

jHfc¥3f*l>i- ^2*»e>0»:SSL3t (^@^) 
^ft:>>^— ^ 2 oD^ffildfcttS — iP t* — A 4 <£>HPJtj& 
4 ad»e>(ZJfflift^5i'>l^'fcS J: pKHBHSJWblgS© 
*&ttii§6a, 6 b, 6 c, 6d, 6e, 6fiaoT 
&ttl1-5 0 ZLT. #%ttU#6 a, 6 b, 6 c, 6 
d, 6e, 6 f T'«^3fcOT3$S£S^{;rtt;tfcL-c, % 






[§f*Jgl] tff-^Sr 

ro^tBSiJCioT, HMfEU— If f-AA5Bg^t$tt^ffir 

BSIE^^tbfc^a^^tf^iO^ itfiiau-— if t*-A 

IB u— tf ^©Rg*t^[A> ?>«f^|p]^©St**s^v 

[fH*JS3] 9frlE¥3«*:f a— ^©Sffitru— !f tr— 

fls £ ^ -^ro^ffi td» L T feS $ -B: 6 * 7- y zf&ft-t S 
»** l 2 C:G«t«>A4fe4*tti:#&. 

[M*4U] ¥3K***--^!9**B3;lT.5J*f l -S? 

*:^5A«MftffliSfii::*il''T, 

5r i — ^w*BK*»t 5 strsa i — if \?—*,<vm&t& 
fa h <DW?i ffim M£ A* 5 «fc 5 J-IBfi £ *vcv ^srt* 
WRfc-*"5»**UigB. 

[§»**6] lWriBv— tfftaittu i — -inr— AfciM* 

14 5 |Z|B««>a«ltftU)%B. 

[If** 7] WEi'-f*«lt u-ift*-A^p^ 

fctt 5 ££tt<z>A4M*tt&B. 
IW*JS8] BtffEU'— tff- A fiiiuf2¥jg&£ i -a 

4 a>?> 7 w^-rixA> i «tef5««>A4&8im£Bo 

[»*«9] mffBu— If fc'-^li^fE^te^-^ 
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I»*^10] huIBi — Iff— -M41*J£#l«a<0«*»* 

5 w*jg 4 fr% 9©v>i**b*» i JSJ^iEttw 

[fit** l 1 J **©flre**Hi»©-» t l- < 

S4^t)io <z>vvf i JSfcie*few&«>tfetti&Bo 
[W** i 2 ] «ft©A(re%KU#(0-»t> b < 
io gpasirx^T u"fa3ttta»-c&5Bi*3S4d»b 1 1 

l «fc:flBtt«>A4fettfti£B. 
[Iff** l 3 ] iNSA4t>ttttil&B-Ctttfl$Hftitttil«b 
«r**i-Sfc»©AIMR**», L<ttmite^ttl^© 

[it** i 4 ] meAKftft^&ttttrotttt-cfcs 

iw** i 5 ] mrfeA^a^#stt-r ^mnmxh 
20 silts 1 3 \z.mm,(omm^mmm. a 

[tit** 1 6 ] iMriBAfe*iift#&ttl!(?n;toK1M7 
l 3 i^Gtt©A4feKUi£B. 

is*5i 7] mmm^Vr^iixm^mmmx'i) 
sit** i 3 tciBttoAWftttj&B. 

[1***18] HireAtt#W#&tt*-^« : f4ftW 

l£g-C*>5t»**i 3 {-IH«wA#i^ttiigBo 

[»** i 9 ] awEA*»w*attjiiff i*war*>f 

^-vft*»*fef-C*S»**l 3 I^IB«©A«tttti3£ 

Bo 

30 [If** 2 0 ] H«t5A^I»*f ^©tt — If • T-f * P 
^ n -^Hfi^tlf^gX*fc5tt*3Sl 3l^|Btt©A«l>K 

[000 1] 

^ffiiw^LfcA^Sr^WrSA^mm^e, iaiWA 
[0 0 0 2] 

40 fls^ *—^<D$tmizttm LfcA^i-<fc s tw^^ro^ 
[ooo3] tr-c, ^jff^^^-^ro^E 

fcft*LfcA*S:»liJ-rSfc»{>K, ffi^wA^ltffl^B 
jJ*B!»S*trv^6. 12 7 Id, fiE3tE©ASn«A4fettW3S 

B£r?]H"o 

[00 04] 0 7 f4, «3ie(OA«tfktti£B«-«-t-«l«B 

so t*$>£,, ia 7 (i7P-r«t p i-, tsjKroA^ta^B 101 



3 

tt» Mflf>i-^i o 2 5rilt5^f-^l 0 3 
t. ¥m#V=.-^l 0 2 0>mffiiZ&lbJjftfrb\- — if 

tr-A 10 4 zmftt-tz \—1r%M I05t. ^mfc'Z 

^—/^ 1 0 2_h<£>g!& 10 6 (dU— if t*— A 1 0 4 riSRa 
*t^ixT^C6»:a3ti 0 7£&aH-5fc«>tf>ft&ltiS§ 
10 8 tSr*-TS„ 

[0 0 0 5] ±tta>£o[CffitfL&ixtLmy>&i\S!>$tW.\ 0 
1-CKt, £1\ U— !f3fc^l 0 5^P,mit^^fcu—f-* 
t'— Al 04t#^i-Al O 2<D^ffiftBSJtLo 

3£Ei7fctf>X;frr6]t>L< liY^|ci^S!)^-|J:§ 0 cixfc 
<fc 9 , u-f tr-il O 4dSfSft|?i-^l 0 2ilr 

[0 0 0 6] r<D^#, ^Sgffc^-yM 0 2 ±.\Cft% 
LTl/^gt&l 0 6(dl^— if tT—A 1 O 4 74*!$J*£;h<3 
ir, ii«»IES#t*l 0 9Wf|h,^, S4^l O 6-CS#t$ 
*tfc*SL#l 0 7^4i:5„ tiT, ft&ffl^l 0 

/m o 2<K>mffiiztfmLtzgy>)i o 6 ftrnw-rs 

n ktfiX%Z> 0 

[0 0 0 7] 

ftB#t^W»Sixfc*i»#:'>3i--'MO*BSK:, COP 

(C rystal Originated Parti 

c i e) tm$ftzi&gkx^ft&irz>z.kfr%ibftr 

±IElMI Lfc J: 5 *fl6*«o**tft W*«-Cf4W#Sr 

[0 0 0 8] ^^^-r^wKitxs^i^ ¥ 

5„ La>U if rT-AtfSJSUtt 

3tiJ5^i# t fc 0 r g^a* e> ©faa* £ msfft £ ft ES'j-e 
[ooo9] z~r~*mwte, *mwv ^-^ommz. 

{+# L fc »» ft *NM* * a S 

»i:EBiJUTttWr#5»«b*lU*ife, &J:U<Ji4fe{*tti 

tti=£B ft HAW- 5 r. t ft @ W £ i" 5 „ 

[0 0 10] 

sutss* kmrnczz i — if f - A^tfcaTfe^s t -e. 
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[ooi i] ii8j±, %;ghxmz.i:z>mfL%:%igtkmy!) 
icx^si^mk^-rm^mx'h?> a i8t*t# 

igft^i— ys2 0 lO^BlCfi, @^fflU-a«Sl2 0 2 
*«-***tT*J0 , BCT£«iaiii£A£l£-C*>5CO P 
2 0 3*s#^ELTV-5. 

[0012] 2 0 2 U — If If— A 2 0 4 a iSflglt 

S*b-C£tfc«ft*2 0 5 af4, U— !f t*-AB8Jt£. 2 
0 4a' ^?>CO^CT^*^]|rMLTIi{^Ll/>^«ft* 
10 f'So — C O P 2 0 3 td Is — if t* — A 2 0 4 b iJSfiS 

W$HT^i:fc»SL5t2 0 5 bll v— if tr-ABMtjft 
2 0 4 b' ^P 5 c0Siff^ffl1ft^|6](c3t< flSofc3$ff ftW 

[0 0 13] ^^f, **WO»»»a*jifett, 

if t'- a ft Rsiti- 5 * x 7° k , 

mJHE¥>g& £ i -^(Dmm^ *3ft 5 (WIE if t" — A (7) 
cOTtltW^tciior, BfifS^— if t*-A^Bg|t$ttfcHfJ 

20 *iWME*iftffl»^o«rEtka*otftW3iutfts:vM^jttt 
[0014] ±i2T-sftwufci5(r, mm^u 

-if f-A^5fig#t^^T^ Cfc«a*i:» S5£ b b h^P(&{- u 
-if A^figM ^ ttxtk ct'WtSLft k -ett, u—if tr 

30 *#*uft*a#-r3 a. zotzib. ^mfc?*- 

[0015] £ e>i^ Hfrie»SL*w^«^ft^a»-t-5 

iWIE l^-if C— Arofig*t^t><0^ffll^*|nll-*f L-T* 
KWI^^ LV^SftW-T S«^^f4flfrlBffica*ft^ C $ 
•y:fc^Ul^ftffiffE¥*0: 9 ^©*Bifc^# UfcS® 

*|S)fc«ofclMtft*rf5»6-fc»41»E»a3tft5kCS 

40 -a:fcitw^ftHirfS¥*fr^i-^^ro^Bic#ft-rsife^ 
^PftiWWU HtrlEw-iff-AroHgit^p,^^ 

ft mrlE^fls ^ i -^<n%Lmm& $ — v^lifi 

[0 0 16] *Px.T, BuSH^ftf^s— ^O^ffiJ-u— 
50 if t'-Aft.Bgwr-S^xy^tt, mfSS^-if t*-Aftmf 




5 

#1" <t 5 r v— if f-Aw.saitjk^ 
[0 0 17] *fc % ^^©l^liigltt, 

if c- a jjiihw $ titzmm^mfr b<nm$LK 

HUfE^^ft^i — ^©^ffi{i*3ttS U— If t*— ACDflglt 

So 

[0 0 18] £bl^ HfffE^^'J'i-^^ffif^L 
TmrfS if t'-A$r^ $-#.5 t-#><D u— if if — Aj£: 
^^ 5 (i^btbTv^ffifiEi:i-'5 r. irirj; w-if 

[0 0 19] UMBW'— y#Stt, w-iffc*-A£ 

— if t*-A$r^^6<j|rB8^-^s^</^^aM^— if3fej!l 
[0020] ZbK, ffiriEu— tf tr-AttiriE^fr^ 
L-Ct> J: < , tb<fi, mffEw— iff— A^sffiB 

[0021] ^tu, Btfiaw— if tf-Att#^isj© 

[0 0 2 2] JnAT. *jROlWE**W«©— SBfcL< 
1Sfi8irLTt<t<, *«^iiufEft&UiSw-&kL< I* 

[oo2 3j mfmmtmmmvvtm^tntmm 

[00 24] lffliEA«m&^J£tttt?K1Rtt, ■ 

[0 0 2 5] $ blttt, ffiEJ*tt£«f¥JikttXtt4*ti]!& 

#w*h tL<f*u— if • -^-r^ B7°n-^aa^^ 

[0 0 2 6] 

[3g91©*i6<z>^fi] 
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[00 2 7] Hi ICtM- J: 5 fc» *H»fficoS^m 
SUB Hi, ^?x-A2S:fIt5^7 1 -^3^ 1 
j^agft: ?i-/n2 <o^ffitc:ms±^rA» b u— if f - A a 
SrflMWSU— jf*jR5t, 2 ©Affile 

tt« LfcS^lr u— if fc*- A 4 ^BB.It^HT^ C5» 
a*«r»a-*-«fc»©3fe«a»6 a, 6 b, 6 c, 6 
d, 6e, 6 f t*m-rZ>o *ft&tti2f6 a, 6 b, 6 
c , 6 d , 6 e , 6 f I3\ U— if f— A 4 fOfiltjk 4 a 

10 «lfcK«*ixT^5 0 -r**»^ #5t«W«6a, 6 
b, 6c, 6d, 6e, 6 fit I- — iff — A 4 <£>$t£t 

m.4 a^b(D^m^^^t£^^o\^. ^mmmm 

[0 0 2 8] ±§E<£> J: 5 1 T* 

tt» *f, !f**5*»e,aitSixfcu- if t'-A4 
X*¥m#>}^— ^2<^ffi£Ba#tLoo, i — ift*-A 

5<, r^J;!?, u— if e-A4^l(ti'x-/N2l 
20 Sr^L, U— if t*-A4<Z>Hglft / £4 a ^^i^^- 

^^ 2 <Dmmz.ftm LfcAfe«i£g Bfl&i^fciira r t *j 

•efts. 

[0 0 2 9] i©i#, ¥^^^-^2±03^%^(r 
W-if fc* -A 4 ^^$^5 t % S*<SfC^— !f If-A 

a, 6b, 6c, 6d, 6e, 6 f In ioTl* /i(qi^ 

30 3s-et3„ 

[0 0 3 0] 0 2li, 01 ic^LfcS^ffiagESr, u 
-if f-AroRg^i::S^5#ft-r 5 ««-c*-ti»aH 

[0 0 3 1] HI 2 I'^-TJ: 5 Id, 7 in U—if f-A 
4i>m&£hZi:* A^>7T'^-iftf— A4>}SSW$ 
tV, tfcajfc 8a, 8b, 8c, 8d, 8e, 8 f Z 
Zo 08S^ffl^^T^LfcJ: 51-, M^7Ki — iff- 
■*>4a s M*ttS*lX±C1tW&ILyL8 a, 8 b, 8 c, 8 
d, 8e, 8flt S^7^F,©^:p^^f6)|n*fLTia 
K) f^L^^aSr^r-rscoT*, ^TW3fe^t±lS§6 a, 6 
b, 6 c, 6d, 6e, 6 f |i «t o T^tb £*X, -tCO^ 

[0 0 3 2] EB3tt, 01lc^LfcA^ai^g$r. u 
-if tr-A©BH*^t|cJgft>j|j6iJ||q6E-f S^ffiT-Tn-T^ 

[0 0 3 3] IH3l^-rj;9(n, *g^P(&T*fcSCOP 
9lciu-ift*-A4^Ba|t$ttSi:, COP 9fabWcSL 
*10a, 10b, 10c, lOd, lOe, lOf/JS 
±C5 0 ia8^rffl^TiftMLfcJ: COP9ICW- 
) ife*-A4^S8^$nr*Cfc®:a3fci o a, iob, 
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10c, I0d, lOe, 1 0 f »fiftfflia;fr|njKL 

10c, l o d <z>sa**sftt>3ft< , &ftmz$&3i1-Z)Wc 
SL* l 0 a , l 0 f <z>Sfttf*s»tSSuv r*LM#jS L 

ffi|§6c, 6d*S*fe3i<, *«ffl»6a f 6fMt 

[0 0 3 4] HiiiLfcJ: 51-, ¥?lfle*^-^2fc. 

5 <Z>fcl»U COP9d»e>CO»a*tt*5ttft 

afto&^^sr&ftbfc&fc, ^»#Lfctfea»fc: 

2 S C O P 9 id J; &ffi:U J %:<D-'f® 

[0035] H4ji, lai^LfeRift^aaeas:. ^ 

[0 0 3 6] /^-yiii 1 tt, tt!B£j||l«^tK/h« 

BBISIS:*5V^T?Bfig*i^TV^-5ifc^^), — >«iSl l 

S^fpl— CDlHlSfTfe 1 2 a, 12 bj&S*£-*-5 0 **5, U 
— !flf-A4tt*<D(fi<Z)*ii!i^Rlt, tka*i-5ri:tt 
*V\> t£oT, *&tti§§6b, 6eT«*12a ( 

1 2b&m&£fr%m{a^ {&<DytwLMm6 a, e c , 
6 d, 6 f Tttw^s»*^*a*«tttas*b* 

[0 0 3 7] H5tt, Hl^*Lft:a«|ftM2KK 

[0 0 3 8] H 5 ie:*-rJ: 5 »»7*>«fci//^— ^ 
«5Si 1 if tr— A4dSfig*tStt-5 1, SbVo7T\s 

-if tr-^ 4 39«S4**nT«a*8 a, 8 b, 8 c, 8 
d, 8e, 8 f <b fcfc, i'flKfil 1 

<fc o T«F^lR]^SiftdS»t ^IH#r5fe 12a, 12bjJ5 
Mt5o t5i, *»Ul«6a f 6 c, 6d, 6 ft* 
liM*8a, 8 c, 8d, 8 f dS— «*»ftt?ftiaS 
*tS e 3t*a»6b f 6 eT*«tfea7t8 b, 8 

e bbhlzEfflrftl 2 a, 12 b ttfeHl 3 ix&tctb, % 
t£ffi^6b, 6 eT?(OtftW»«tt3t*ta»6 a, 6 c, 

6d, 6 f-e©»ta»*j:9t > *t<fta 0 

[0 0 3 9] ftot, *»fr!?^-^2±(0|feath^e> 

«*s$:Mt'ftam fcfctftas-e^sfca* 
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¥^!>^-/^2^ffi(c:^^i^LfcS ^ fel7|dJ:-5 

*a*tf>-j»wfc»#$MtK &£z*¥m»$ =~^2<o 

6o±^sfe7^f^LT^5®^r^, mm%o%mm7 
io [0 04 0] 4*5, i -ettA 

0<7>3tttffl»6 a, 6b, 6c, 6d, 6e, 6 f Srffi 
mbti%\t\ tot, #36*W*oiE«tt, 11*1^1 
[0 04 1] (Jg 2 ^jffi^jg) m 6 I3\ 
[0 0 4 2] 0i i^-r J; 5 f-, #Jllft^ll§<DS4ft8ltH 

SI2 1IJ, ^?x-A2 2^if«7f-^2 
3i, ^Sft^— ^2 2(^^ffii^^^j^^^— if 
20 If- A 2 4SrflBj|ti-5^— if3taS2 5 

^2 2 <£>Sc ffiMttif L/ll^C W— if If — A 2 4 j&SJjg 
W*nT^b5»a3K«*tftffli-Sfe^^*tftW»2 6 
a, 26b, 26c, 26d, 26e, 26f, 26g 

2 4a t*^ii-5na±(^A«©raiHSr*3v^ra*b 

te\ if tf— A 2 4 <Z>JS*t/k 2 4 a^^P^Sl^ 

[0 0 4 3] ±lB^>J:5«J:****tfc»*«aSB2 l 
30 t?«, £i\ lP*S2 s^fefflltSixfcu— 9*tr- 

A 2 4 t*M* •? x -/n 2 2 ©f ® 5rM too, 

if tf-A 2 4 2 2±^S^5 0 

[0 04 4] if tf-A 2 4 <Z>JB#tjS 24a 

-if ^2 4^)]ESJt)t2 4 b;&S£C5 9, 

L2>U U-f t - ^ 2 4 (Z)IM2 4 a l^lft, 

^-yi@^)iW«U;ifttfoot^ 

[0 0 4 5] *»l©SMWI!2 1t* 

iO tt % W-1f 5tj(S 2 5 35«#i»ft: r)x-A2 2 ^& V B±^T 
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[004 6] &*5, *£l|ggtt0> AtofftU&B 2 1 T-f* 
-fco^Tfc&tiiSg 26a, 26b, 26c, 26d, 26 
e, 26f, 2 6 g£fflV^c^&7p:Lfc/iS, SfiSiXS 

[0047] if i <DmmMm&£v i &mMMm<D 

2 3 £^t!)£ it -5 u— t f t -_ A4i 2 4^^ 
mfr<?^—^2, 2 2±Sr^i-5^-ffi^ffl^fc0iJ*7P 

msmmm ^mm iaoti/-fas, 2 5%ig 

tb£-tf\ U-ft-A4, 2 4^I#!)x-a2, 2 
2(^LT*alc$-a:5«figir LTfc J: v. $ fefc, u— . 
f-*7fe)!g5, 2 51^ W— TlT— A4, 2 4 Sr&l&lMJKfiB 

4 , 24 %mx(fi\z.wM-rz>></i'*.z&Mw ^~f%m,(o 

2 4 l4#^lR)W<S3fcj*5>ro^^r-t-5 t©ffcoT % 
9 * T W Sb£&ffl3§-?£>o T <b J: V \, 

[0 0 4 8] £t,tc, micomMMm%>£tf*mmj&m 
<Dm®>miii%im 1 , 211;, m&mvumm^&^mvoft 

J&Kti:, Xj8§M£ttigEB> *--s?*flmftttia£B, fllfT^F 
1119— K^vKBafrffh *JJ:tn — if ■v^?b/ 

[0 0 4 9] ftftfc, JUbft«^ft-T*ibS«T' 

[ 0 0 5 0 j n+smmte. 2 4©t 

[0051] 4 *>wnm** ±ntmm\^Lx 

[00 5 2] * fc, ffT-nagflUfttt, ±12 * L S 
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[0 0 5 3] fcic, JMt^«r3Ma-c<b&xMftfiiKB. 

10 [0 0 5 4] xijttfttii&KM:, ±mtmmK^xm^ 

[0055] *fc, ^**T-«W3gBfi, ±|B£|bj 
*fc LT»%**ftl*»*©«ttl*<0ffiB«:*tti Vtcm 

20 [0056] sfc, jnfflsms-acw *##rtf 

ti, ±12 i: [attic UT A4fe^fA>:tt«(Dtt(f)«e!}ffi[B 

ASrJHItU SfJi2^tH#)^5>^-r^-«)c-r^-v^fT 

a#^t:^-w-rs r t x-mmkm^xD^L^m^ 5 

[0 0 5 7] * fc, if • -7 ^ ? u zfu —yKmftVr 

mwi-i, ±.ukmm^xmm^&&xmwt<Dfemm<D 

30 KB»*f»|;:*v^rir*»W*ff5i:i:^ mrl2^m^ 
[0 0 5 8] A«KUSIB 1 , 2 1 ir % ±f2<£><fc p «A 

[0 0 5 9] 

[00 6 0] £ fefc, *0»$tvfc»a3tK>^*^d5, 



(7) 
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^(o^BicjKfig $ ntis<? — ^mm t i-Esu-rs r t & 

[00 6 1] Mt> ¥^tfr!?i— ^©$ffi|:u- if tr 
10 0 6 2] *9En«>J|«ttttl£B». I'-ff 
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